Monoliths with immobilized zirconium ions for selective enrichment of phosphopeptides.
To meet the demands of protein phosphorylation study, immobilized zirconium ion affinity chromatography (Zr(4+)-IMAC) monolith was prepared by combining UV-initiated polymerization of monolithic support and subsequent photografting in both capillary columns and microchannels. Hydrophilic poly(2-hydroxyethyl methacrylate (HEMA)-co-ethylene dimethacrylate (EDMA)) monolithic support was prepared under UV irradiation at the wavelength of 365 nm with monomer HEMA, crosslinker EDMA and 2,2-dimethoxy-2-phenylacetophenone as photoinitiator in 1-decanol solution, which provides good biocompatibility and permeability for biomolecule analysis. To introduce chelating ligands, such as phosphate groups, on the pore surface of monolith for metal ion immobilization, photografting of ethylene glycol methacrylate phosphate with benzophenone as the photoinitiator was performed at 254 nm for 300 s. The grafting process and metal ion immobilization can be monitored by measuring the electroosmotic flow produced by the modified monolith, providing a quantitative evaluation of post-modification. This new method for the preparation of Zr(4+)-IMAC monolith simplifies the optimization of monolith preparation and avoids the time-consuming chemical modification process. Additionally, advantages include facile preparation in microdevices, easy regenerability and good reproducibility. After optimization, the microchip-based Zr(4+)-IMAC monolith was used for phosphopeptide analysis and showed good selectivity in phosphopeptide enrichment with matrix-assisted laser desorption ionization mass spectrometry detection.